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. Average impact and frequency of occurrence for of input parameters of models that used LGP as a standalone application.
Variable Freq. of Occ. Average Impact Variable Freq. of Occ. Average Impact P(t) 100% 5.817% Q(t−1) 100% 85.175% P(t−1) 100% 1.167% Q(t−2) 100% 40.974% P(t−2) 20% 0.191% Q(t−3) 83% 4.360% P(t−3) 27% 0.034% Q(t−4) 43% 0.863% P(t−4) 10% 0.000% Q(t−5) 17% 0.000% P(t−5) 7% 0.135% Q(t−6) 7% 0.000% P(t−6) 0% 0.000% Q(t−7) 7% 0.000% P(t−7) 7% 0.000% Q(t−8) 10% 0.000% P(t−8) 10% 0.000% Q(t−9) 3% 0.000% P(t−9) 0% 0.000% Q(t−10) 3% 0.000% Table S2 . Variables included in LGP standalone models.
Model Input Variables
GP Int. P(t), ..., P(t−9), Q(t−1), …, Q(t−10) LGP 1 Q(t−1), Q(t−2), Q(t−3) LGP 1.2 P(t), P(t−1), P(t−2) LGP 1.3 P(t), Q(t−1) LGP 2 P(t), Q(t−1), Q(t−2) LGP 1.5 P(t), Q(t−1), Q(t−2), Q(t−3) LGP 3 P(t), P(t−1), Q(t−1), Q(t−2), Q(t−3) LGP 1.7 P(t), P(t−1), P(t−2), Q(t−1), Q(t−2), Q(t−3) LGP-5 Table S4 . Input variables for models depicted separated Rising/Falling trends using LGP as a standalone application.
Model

Input Variables
LGP-5.1 Rising Trends P(t), Q(t−1), Q(t−2) LGP-5.2 Rising Trends P(t), P(t−1), Q(t−1), Q(t−2)
LGP-5.3 Falling Trends P(t), Q(t−1), Q(t−2) LGP-5.4 Falling Trends P(t), P(t−1), Q(t−1), Q(t−2) 
Model Input Variables
LPG-Perr 50% Error P(t), P(t−1), Q(t−1), Q(t−2), Q(t−3) 150% Error P(t), P(t−1), Q(t−1), Q(t−2), Q(t−3) Table S7 . Statistical parameters for tested error in precipitation record using LGP as a standalone application as depicted in Table S6 . LGP-8 Table S8 . Frequency and average impact of input variables from models using EEMD-LGP design to capture streamflow.
Model
Variable Frequency Average Impact Variable
Frequency Average Impact Table S9 . Input variables for all tested EEMD-LGP models.
Model Input Variables
LGP 8.1 P(t), P(t−1), Q(t−1), Q(t−2), Q(t−3), *imf set 1 LGP 8.2 P(t), Q(t−1), Q(t−2), *imf set 1 LGP 8.3 P(t), Q(t−1), Q(t−2), Q(t−3), Q(t−4), *imf set 1 LGP 8.4 P(t), Q(t−1), Q(t−2), Q(t−3), Q(t−4), Q(t−5), Q(t−6), *imf set 1 LGP 8.5 P(t), Q(t−1), Q(t−2), Q(t−3), *imf set 3 LGP 8.6 P(t), Q(t−1), Q(t−2), Q(t−3), Q(t−4), *imf set 3 LGP 8.7 P(t), Q(t−1), Q(t−2), Q(t−3), Q(t−4), Q(t−5), *imf set 3 LGP 8.8 P(t), Q(t−1), Q(t−2), Q(t−3), Q(t−4), Q(t−5), *imf set 4 LGP 8.9 P(t), Q(t−1), Q(t−2), Q(t−3), Q(t−4), Q(t−5), *imf set 2 *imf set 1 IMF 1(t−1), IMF 1(t−2), IMF 1(t−3), IMF 2(t−1), IMF 2(t−2), IMF 2(t−3), IMF 3(t−1), IMF 3(t−2), IMF 3(t−3), IMF 4(t−1), IMF 4(t−2), IMF 4(t−3), IMF 5(t−1), IMF 5(t−2), IMF 5(t−3), IMF 6(t−1), IMF 6(t−2), IMF 6(t−3), IMF 7(t−1), IMF 7(t−2), IMF 7(t−3), IMF 8(t−1), IMF 8(t−2), IMF 8(t−3), IMF 9(t−1), IMF 9(t−2), IMF 9(t−3), IMF 10(t−1), IMF 10(t−2), IMF 10(t−3), IMF 11(t−1), IMF 11(t−2), IMF 11(t−3), IMF 12(t−1), IMF 12(t−2), IMF 12(t−3), Residue(t−1), Residue(t−2), Residue(t−3) *imf set 2 *imf set 1, but only IMF 1(t−1) to IMF 4(t−3) *imf set 3 *imf set 1, but only IMF 1(t−1) to IMF 5(t−3) *imf set 4 *imf set 1, but only IMF 1(t−1) to IMF 6(t−3) LGP-10 Table S11 . Output and input variables for LGP as standalone application for predicting ahead.
Model
Time-Step Input Variable
LGP 10.1 Q(t+1) P(t), P(t−1), Qpred(t), Q(t−1), Q(t−2), Q(t−3) Q(t+2) P(t), P(t−1), Qpred(t+1), Qpred(t), Q(t−1), Q(t−2), Q(t−3) Q(t+3) P(t), P(t−1), Qpred(t+2), Qpred(t+1), Qpred(t), Q(t−1), Q(t−2), Q(t−3) Table S12 . Statistical parameters for LGP standalone models for predicting ahead as depicted in Table  S11 . Table S13 . Output and input variables for LGP as standalone with updated precipitation record to account for delays between actual and predicted streamflow (forecasted rainfall would need to be used).
Model
Model Time-Step Input Variables
LGP 10.2 Q(t+1) P(t+1), Qpred(t), Q(t−1) Q(t+2) P(t+2), Qpred(t+1), Qpred(t), Q(t−1) Q(t+3) P(t+3), Qpred(t+2), Qpred(t+1), Qpred(t), Q(t−1) Q(t+4) P(t+4), Qpred(t+3), Qpred(t+2), Qpred(t+1), Qpred(t), Q(t−1) Q(t+5) P(t+5), Qpred(t+4), Qpred(t+3), Qpred(t+2), Qpred(t+1), Qpred(t), Q(t−1) Q(t+6) P(t+6), Qpred(t+5), Qpred(t+4), Qpred(t+3), Qpred(t+2), Qpred(t+1), Qpred(t), Q(t−1) Table S14 . Statistical parameters for models described in Table S13 which used LGP as a standalone application to predict streamflow multiple time-steps ahead. Table S15 . Output and input variables EEMD-LGP models predicting ahead.
Model
Time-Step
LGP 10.3 Q(t+1) P(t), Qpred.(t), Q(t−1), Q(t−2), Q(t−3), Q(t−4), Q(t−5), *imfs Q(t+2) P(t), Qpred(t+1), Qpred(t), Q(t−1), Q(t−2), Q(t−3), Q(t−4), Q(t−5), *imfs Q(t+3) P(t), Qpred(t+2), Qpred(t+1), Qpred(t), Q(t−1), Q(t−2), Q(t−3), Q(t−4), Q(t−5), *imfs Q(t+4) P(t), Qpred(t+3), Qpred(t+2), Qpred(t+1), Qpred(t), Q(t−1), Q(t−2), Q(t−3), Q(t−4), Q(t−5), *imfs *imfs IMF 1(t−1), IMF 1(t−2), IMF 1(t−3), IMF 2(t−1), IMF 2(t−2), IMF 2(t−3), IMF 3(t−1), IMF 3(t−2), IMF 3(t−3), IMF 4(t−1), IMF 4(t−2), IMF 4(t−3), IMF 5(t−1), IMF 5(t−2), IMF 5(t−3) Table S16 . Statistical parameters for models described in Table S15 which used a EEMD-LGP design and the known precipitation record to predict streamflow multiple time-steps ahead. Table S17 . Output and input variables for EEMD-LGP models that would require forecasted precipitation.
Model
Time-Step
LGP 10.4 Q(t+1) P(t+1), Qpred(t), Q(t−1), Q(t−2), Q(t−3), Q(t−4), Q(t−5), *imfs Q(t+2) P(t+2), Qpred(t+1), Qpred(t), Q(t−1), Q(t−2), Q(t−3), Q(t−4), Q(t−5), *imfs Q(t+3) P(t+3), Qpred(t+2), Qpred(t+1), Qpred(t), Q(t−1), Q(t−2), Q(t−3), Q(t−4), Q(t−5), *imfs Q(t+4) P(t+4), Qpred(t+3), Qpred(t+2), Qpred(t+1), Qpred(t), Q(t−1), Q(t−2), Q(t−3), Q(t−4), Q(t−5),
*imfs
Q(t+5) P(t+5), Qpred(t+4), Qpred(t+3), Qpred(t+2), Qpred(t+1), Qpred(t), Q(t−1), Q(t−2), Q(t−3), Q(t−4), Q(t−5), *imfs Q(t+6) P(t+6), Qpred(t+5), Qpred(t+4), Qpred(t+3), Qpred(t+2), Qpred(t+1), Qpred(t), Q(t−1), Q(t−2), Q(t−3), Q(t−4), Q(t−5), *imfs *imfs IMF 1(t−1), IMF 1(t−2), IMF 1(t−3), IMF 2(t−1), IMF 2(t−2), IMF 2(t−3), IMF 3(t−1), IMF 3(t−2), IMF 3(t−3), IMF 4(t−1), IMF 4(t−2), IMF 4(t−3), IMF 5(t−1), IMF 5(t−2), IMF 5(t−3) Table S18 . Statistical parameters for models in Table S17 which used a EEMD-LGP design to predict streamflow multiple time steaps ahead while requiring forecasted precipitation data. 
Model
